Abstract: This study was conducted to assess the psychological characteristics of, and determine the effectiveness of group cognitive-behavioral (CB) treatment for, patients with burning mouth syndrome (BMS). The baseline characteristics of 24 female patients (age 69.7 ± 5.9 years) and an identical number of healthy female control subjects (age 69.2 ± 5.5 years) were compared. The patient group had significantly higher anxiety scores (P < 0.05) at baseline. A brief group CB intervention was delivered in a small-group format. Two sessions were planned 6 months apart. A numeric rating scale (NRS) was used to assess pain intensity. Anxiety was evaluated using a state and trait anxiety inventories. Present pain intensity decreased after both the first and second sessions. The session effect was significant (P = 0.02), but no repeat effect was found (P = 0.19). The state anxiety inventory score also decreased after the second session. The session effect was significant (P < 0.01), as was the repeat effect (P < 0.01). The trait anxiety inventory score decreased after the second session, and the session effect was significant (P = 0.013), but the repeat effect was not (P = 0.93). The results suggest that a brief group CB intervention reduces pain intensity and anxiety in patients with BMS. (J Oral Sci 55, 17-22, 2013)
Introduction
Burning mouth syndrome (BMS) is a chronic, intractable pain condition characterized by a burning sensation or other dysesthesia of the oral mucosa, without accompanying abnormal clinical or laboratory findings (1) . The International Association for the Study of Pain (IASP) has identified BMS as a "distinctive nosological entity" characterized by "unremitting oral burning or similar pain in the absence of detectable oral mucosa changes" (2) . The tongue is the primary location of the burning complaint in most patients, and thus, this condition has also been called glossodynia (3) .
Conclusive clinical trials are sparse (4) , and therefore, the condition has no established treatment protocol (4) . Three well-designed and controlled studies of various classes of antidepressants (5, 6 ) and a nonsteroidal anti-inflammatory oral rinse (7) yielded negative results. Many other treatments, such as sialogogues, topical anesthesia, oral rinses, antidepressants, benzodiazepines, anticonvulsives, anxiolytics, and psychological therapy have been proposed based on the results of open studies or on clinical experience (8) (9) (10) (11) (12) . Gremeau-Richard et al. (13) showed that topical clonazepam improved stomatodynia symptoms, but this treatment was not effective for all participants, for reasons that are poorly understood. The lack of any significant improvement and the side effects associated with many of these treatments make the management of BMS controversial.
Cognitive-behavioral (CB) therapy aims to decrease the maladaptive cognitions and behaviors of patients and increase adaptive cognitions and behaviors. Such treatments are effective for a variety of chronic pain problems (14-16), and Bergdahl et al. (8) reported that, as compared with a control group, the intensity of BMS-related pain decreased after CB therapy.
CB therapy has proven effective for pain reduction in BMS patients (17) . In a nonrandomized open-label study, Pekinar et al. (18) reported that moclobemide was effective in treating BMS and showed that BMS patients had significantly higher anxiety and depression scores than did controls. However, no report has described the psychological effect of group CB intervention for BMS patients. We therefore investigated the effectiveness of group CB treatment for improving pain and anxiety in BMS patients.
Methods

Subjects
The study subjects were recruited from patients who sought treatment in our clinic for burning sensation of the tongue from 2007 through 2009. On the basis of the IASP criteria for BMS (2), the inclusion criteria were presence of an isolated complaint of chronic pain in the tongue or oral mucosa and a normal clinical examination. Pain was present for more than 3 months in all patients, was continuous throughout all or part of the day, without paroxysms, and did not follow a nerve trajectory. Patients presenting with an organic condition that could be considered a potential causative factor, such as diabetes or anemia, were excluded, and patients who had received treatment by a psychiatrist were also excluded. For all subjects, local or systemic conditions were evaluated using laboratory examinations (eg, blood cell count, serum iron foliate level, detection of Candida species). Because BMS is more prevalent among women, 24 female subjects (age 69.7 ± 5.9 years) were included. All subjects had symptoms restricted to the tongue only. The average duration of pain was 38.3 ± 14.4 months, and the average duration of previous treatment was 16.4 ± 10.7 months. Because patients reported some benefit from previous treatment, that treatment (ie, mouth rinse and drug administration) was continued during the present study. The medications used were an antiepileptic (12 subjects), antidepressants (five subjects), and anxiolytics (three subjects). The drugs were used either alone or in combination, and the medication regimen was not changed during the study period.
To compare the baseline psychological characteristics of subjects, the age-and sex-matched normal control subjects (NC; 24 women, age 69.2 ± 5.5 years) were recruited from patients attending a periodontal re-call program. All NC subjects were without chronic pain or psychiatric problems.
All subjects were informed about the study in a standardized way. The institutional ethics committee approved the study (EC07-003), and the study has adhered to the guidelines set out by the Declaration of Helsinki.
Brief group CB intervention
The CB intervention was delivered in a small-group format. Both a dentist and a neurologist gave a 20-min presentation (total: 40 min). They used a set of materials to provide information on the nature and typical course of BMS, the biological and behavioral management of BMS, the relationship between the burning sensation and psychophysiological aspects of stress, the basics of pain physiology (with an emphasis on chronic pain), and an introduction to cognitive and behavioral pain and stress-coping strategies. All patients learned, and had an opportunity to briefly practice, a progressive relaxation method. After receiving an explanation of this information, patients took part in an approximately 1-hr group discussion of their experiences, eg, symptoms, onset of symptoms, and their pain and distress. A second CB intervention session was planned for 6 months later, and the same interventions were performed.
Measurements
The numeric rating scale (NRS) was used to assess present pain intensity, worst pain intensity in the past 6 months, and disturbance to daily life in the past 6 months. Subjects received precise instruction on how to rate pain intensity on a 10-point numeric rating scale (NRS) from 0 (no pain) to 10 (greatest pain imaginable) for pain intensity and from 0 (no disturbance) to 10 (greatest disturbance imaginable) for disturbance to daily life with regard to eating (such as mastication, swallowing, etc.), sleep disturbance, and job performance. Present pain intensity, worst pain intensity in the past 6 months, and disturbance to daily life in the past 6 months were assessed before the CB session, and present pain intensity was assessed again after the session.
The Japanese version of the state-trait anxiety inventory (STAI) was used to evaluate anxiety before and after the session (19, 20) .
Statistical analysis
Descriptive statistics were used to summarize all measurements. Because the response variables had a normal distribution (Shapiro-Wilkes test) and were assumed to be continuous, the mean and SD of the NRS value and STAI score were calculated. One-way ANOVA was used to compare the baseline characteristics of the control group and patient group in terms of worst pain intensity and disturbance to daily life in the past 6 months. Repeated two-way analysis of variance (ANOVA) was used to detect the session effect (difference between the values before and after a session) and repeat effect (changes between the first and second sessions: 6-month interval) on present pain intensity and STAI score. Bonferroni correction for multiple comparisons was applied, and the level of statistical significance was set at P < 0.05. Means ± SD are presented in the text and tables. All analyses were conducted using the SPSS software program (SPSS 12.0 for Windows, SPSS Inc., Chicago, IL, USA).
Results
Pain intensity and disturbance to daily life
The control group was pain-free in the orofacial region. Present pain intensity among the patient group decreased from 4.9 ± 1.8 to 4.3 ± 1.7 after the first session, and from 4.2 ± 1.9 to 3.9 ± 1.9 after the second session (Fig. 1) . Two-way ANOVA showed a significant session effect (P = 0.023), but the decrease between the first and second sessions (repeat effect) was not significant (P = 0.198).
The worst pain intensity in the past 6 months significantly decreased from 6.7 ± 2.1 to 5.4 ± 2.3 (P = 0.042) from after the first session to after the second session (a 6-month interval), and disturbance to daily life in the past 6 months also significantly decreased, from 4.8 ± 2.2 to 3.6 ± 1.7 (P = 0.037).
State and trait anxiety
The state anxiety inventory score of the patients (47.3 ± 9.0) was higher than that of the controls (38.2 ± 6.7; P = 0.001); however, the trait anxiety inventory scores of the control and patient groups were comparable: 47.7 ± 11.2 among controls vs 46.7 ± 9.0 among patients.
Among patients, the state anxiety inventory score decreased from 47.3 ± 9.0 to 41.6 ± 10.2 after the first session, and from 43.6 ± 11.3 to 37.8 ± 11.3 after the second session. The session effect was significant (P < 0.001), as was the repeat effect (P = 0.007). The trait Fig. 1 Numeric rating scale of present pain intensity (A), state anxiety inventory score (B), and trait anxiety inventory score (C). There was a significant session effect (P = 0.023) on present pain intensity but no repeat effect (P = 0.198). There was a significant session effect (P < 0.001) on state anxiety inventory score and a repeat effect (P = 0.007). There was also a significant session effect (P = 0.013) on trait anxiety inventory score but no repeat effect (P = 0.930). Error bars indicate standard deviation.
anxiety inventory score in the patient group decreased from 46.7 ± 9.0 to 43.5 ± 11.1 after the first session, and from 46.4 ± 10.4 to 43.6 ± 12.1 after the second session. There was a significant session effect (P = 0.013), but no repeat effect (P = 0.930).
Narrative impressions after CB session
Narrative impressions after the CB intervention were written on the questionnaire. Representative responses included, "My anxiety was reduced, since I understand that this illness and pain are common and do not affect only me," and "I learned to live better with this pain, as I saw that many people are in the same situation." Also, there were many comments regarding the patient's newfound peace of mind and sympathy for other patients after the CB intervention.
Discussion
A brief group CB intervention was designed to increase knowledge of the causes and treatment of BMS, to provide skills in self-monitoring of the condition, and to introduce behavioral strategies to manage chronic, persistent BMS pain. Pain intensity and disturbance to daily life significantly decreased from the first to the second CB session. The state anxiety inventory score also decreased after the CB session and approached the control value.
The pathophysiology of BMS is largely unexplained, and this is directly related to the difficulty experienced in managing patients with BMS. Several reports suggest that BMS is likely to be a neuropathic pain condition (21, 22) . Some authors have suggested that peripheral neuropathic pathophysiological mechanisms have a role (23) (24) (25) (26) (27) , while others believe that central neuropathic mechanisms are primarily involved (28) (29) (30) (31) . Bergdahl et al. (8) reported that cognitive therapy for BMS patients resulted in lower pain intensity as compared with an untreated control group. They concluded that resistant BMS is probably of psychological origin in some patients. Our results also showed a good response to brief group CB intervention in patients with persistent BMS.
The anxiety score was higher in patients than in the controls, thus confirming previous findings, which indicated that psychological factors are often associated with BMS (32) (33) (34) . Nevertheless, the causal relationship between anxiety and BMS is unclear. Exposure to prolonged stress, such as that caused by a chronic burning sensation, might affect psychological functioning (35) . However, further investigation is needed to answer this question. State and trait anxiety scores were lower after the CBT intervention and approached control values, and pain intensity also decreased. Therefore, the beneficial effects of group CB intervention may be mediated by psychological factors, in combination with pain perception.
A randomized controlled trial found that psychotherapy or cognitive therapy sessions provided for 1 hour per week over 12 to 15 weeks were beneficial in reducing BMS pain intensity for up to 6 months (8). Another study showed some improvement from psychotherapy over 2 months, and a significant improvement when this treatment was combined with α-lipoic acid therapy (36) . However, the authors of that study used only a visual analogue scale to evaluate pain and burning sensation.
Pekiner et al. (18) assessed the effectiveness of the antidepressant moclobemide on burning pain and the psychological status of BMS patients. State anxiety inventory score significantly decreased from 40.2 ± 9.9 to 36.4 ± 8.0, and trait anxiety inventory score also significantly decreased, from 46.7 ± 8.9 to 41.7 ± 18.6, after start of treatment. In our study, state anxiety score significantly decreased from 47.3 ± 9.0 to 37.8 ± 11.3, and trait anxiety inventory score significantly decreased from 46.7 ± 9.0 to 43.6 ± 12.1. These values approached those in the control group and were accompanied by a reduction in pain intensity. Thus, CB intervention may be effective for improving state anxiety inventory score. If so, a brief group cognitive-behavioral intervention can be part of effective management of chronic BMS patients and is a useful method for reducing anxiety in such patients.
Individual and group cognitive therapy have been shown to be equally effective in managing chronic pain (37) : there was no differencs in treatment effect between individual therapy and group CB sessions. However, as seen in the narrative impressions of our patients, group CB intervention may be more helpful in managing persistent pain in BMS patients, because it provides mutual psychological support. Detailed studies of the effect duration of CB therapies on complaints of burning sensation are needed.
The results of this study suggest that a brief group cognitive-behavioral intervention was effective in decreasing pain and anxiety in BMS patients. Reduction of anxiety may also be helpful in reducing pain intensity in BMS patients.
